Automated Analysis of Cell Cycle Phase-Specific DNA Damage Reveals Phase-Specific Differences in Cell Sensitivity to Etoposide.
The comet assay is one of the most widely used approaches for detecting DNA damage; generally, it provides information on the cell population-averaged level of DNA damage. Here, we present an automatic technique for easy measurement of standard comet characteristics and an annotation of the cell cycle phase of each comet. The approach includes the modified neutral comet assay and a pipeline for CellProfiler software designed to analyze DNA damage-related characteristics and annotate the cell cycle phase of each comet. Using this technique we have performed cell cycle phase-specific analysis of DNA damage induced by the topoisomerase II poison etoposide and have shown that the sensitivity of cells to this drug dramatically differed according to their cell cycle phase. It became evident from our results that the proposed protocol provides important additional information that often remains hidden in a standard comet analysis of an asynchronous cell population. J. Cell. Biochem. 117: 2209-2214, 2016. © 2016 Wiley Periodicals, Inc.